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It is my great pleasure to provide my first editorial for the Journal of 
Textile Science & Engineering which is published by the OMICS group 
as a well-known publisher for the global community. Submission of 
papers in this Journal is growing too fast due to up-to-date scopes, 
routine publication, distinguished editorial board members as well 
as valuable papers published. This multidisciplinary open-access 
textile journal encompasses all branches of textile engineering, textile 
chemistry and textile technology. Open access platform is important 
these days for scientists as it will address many aspects of science. 
Here, I would like to consider a topic, nanocomposite coating for 
inducing functionalized textile products as a short summary. Today, we 
know that nanotechnology has been considered extensively in textile 
engineering in order to perform new functionalities. Nanoparticles as 
ultrafine materials can modify surface and interface of textiles. They 
can be used as fillers in the synthetic fiber production line or can be 
synthesized at the surface of fibers in order to induce several properties 
such as antibacterial, superhydrophobic, fire retardant, self–cleaning, 
superhydrophilic, moth-proofing, electromagnetic shielding, and 
electrical conductivity [1]. Several methods have been promoted 
to generate nano-coatings on textiles including sol-gels technique, 
magnetron sputter coating, layer-by-layer (LBL) technique and 
crosslinking by polymers [2].
In sol-gel method, metal salts with oxidizing or reducing agent used 
to produce colloidal solutions of typically metal oxide nanoparticles in 
either aqueous or organic solvents which constitute nano-sols. Textiles 
are subsequently treated with these sols using a simple pad or dip 
coating method [3]. Many inorganic nanoparticles are synthesized 
and titanium dioxide is chosenmostly for synthesis by this method. 
Other nanoparticles considered here are spherical silica, zinc oxide and 
aluminium oxide [4-6]. 
Synthesis of nano-coatings by utilizing the Physical Vapor 
Deposition (PVD) method is another environmentally friendly 
physical approach for producing thin film on fibers. A magnetron 
sputter system in a vacuum process provides a high voltage across a 
low-pressure gas. Reactive gas molecules are then deposited on textiles 
as metals and metal oxides. Some general examples of nanoparticles 
deposited by this method are Zinc Oxide (ZnO), copper oxide, iron 
oxide and silver films with nano-layer thickness. Functional properties 
of layers produced by this method depend on thickness of coating and 
duration of sputtering [7-10]. 
Another state of the art approach in this field is layer-by-layer 
deposition method for fabrication of assembled thin nano-layers. It is 
worth mentioning that this method is controlled by multi composite 
cycles of molecular assemblers and nano-films using polyelectrolytes 
and nanoparticles, alternatively. Poly (diallyldimethylammonium 
chloride) and 2,3-epoxy propyl trimethylammonium chloride 
are examples of assemblers used in combination with different 
nanoparticles [11-13].
Here I should mention another simple method, which our group 
mostly utilized for nanocomposite coating on textile substrates using 
mixture of cross-linkers and nanoparticles. Nanoparticle finishing 
is not generally a permanent process on textiles showing poor 
fastness against washing, thus we have suggested using cross-linkers 
or binders for fixation into the textiles. We have used carboxylic 
acids as cross-linker for esterification of cotton and wool in order to 
entrap nanoparticles within these networks. Embedding of carbon 
nanotube, nano-silica, silica-kaolinite or nano-zirconium oxide with 
1,2,3,4-butanetetracarboxylic acid, citric acid or succinic acid are 
developed by our group for successful multi-functionalization of cotton 
and wool [14-17]. Other groups also used cross-linkable polysiloxane 
and titanium dioxide nanoparticles for such nanocomposite 
preparations. All these cross-linkers showed good or excellent wash 
fastness property of nanoparticles on textiles [18]. 
Other chemical methods which cannot be categorized here as direct 
nano-coatings, are ozone gas treatment, supercritical carbon dioxide, 
enzymatic modification, and alkaline or acidic etching. They can be 
used for pre-treatment and subsequent nano-coating processes [19]. 
Finally, surface functionalization of textiles can be utilized by 
the aid of other physical methods for obtaining smart textiles based 
on plasma process. Herein, a dynamic mixture of free radicals or 
polymeric monomers is provided during plasma in low pressure or 
atmospheric pressure which can be done in low-frequency, radio-
frequency, or microwave. Different functionalized textiles can be 
achieved by this method including shrink-resistance, anti-scratch, 
superhydrophobic, superhydrophilic, and fire resistance [20]. Corona 
discharge and laser treatments are other physical methods that can 
induce Nano topographies on textile surfaces [21]. All these physical 
methods mentioned here, can also be applied as pre-treatment methods 
for subsequent coating of nanoparticles on substrates.
References
1. Bhushan B (2007) Handbook of Nanotechnology (3rd edn.). Springer, USA.
2. Brown PJ, Stevens K (2007) Nanofibers and nanotechnology in textiles. 
Woodhead Publishing Limited and CRC Press, Cambridge, UK.
3. Alongi J, Ciobanu M, Malucelli G (2012) Thermal stability, flame retardancy 
and mechanical properties of cotton fabrics treated with inorganic coatings 
synthesized through sol–gel processes. Carb Polymer 87: 2093-2099.
4. Sakka S (2004) Handbook of Sol-Gel Science and Technology (Edn.). Springer, 
USA.
5. Tomšic B, Simoncic B, Orel B, Zerjav M, Schroers H, et al. (2009) Antimicrobial 
activity of AgCl embedded in a silica matrix on cotton fabric. Carb Polymer 75: 
618-626.
6. Qi K, Xin JH (2010) Room-Temperature Synthesis of Single-Phase Anatase 
Nanocomposite Coatings: State of the Art Approach in Textile Finishing
Mazeyar Parvinzadeh Gashti*
Department of Chemistry and Biochemistry, University of Bern, Bern, Switzerland 
*Corresponding author: Mazeyar Parvinzadeh Gashti, Department of 
Chemistry and Biochemistry, University of Bern, Bern, Switzerland, Tel. +41-
031-631-4247; E-mail: mparvinzadeh@gmail.com
Received February 08, 2014; Accepted February 08, 2014; Published February 
10, 2014
Citation: Gashti MP (2014) Nanocomposite Coatings: State of the Art Approach 
in Textile Finishing. J Textile Sci Eng 4: e120. doi:10.4172/2165-8064.1000e120
Copyright: © 2014 Gashti MP. This is an open-access article distributed under 
the terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author and 
source are credited.
Citation: Gashti MP (2014) Nanocomposite Coatings: State of the Art Approach in Textile Finishing. J Textile Sci Eng 4: e120. doi:10.4172/2165-
8064.1000e120
Page 2 of 2
Volume 4 • Issue 2 • 1000e120J Textile Sci EngISSN: 2165-8064 JTESE, an open access journal 
TiO2 by Aging and its Self-Cleaning Properties. Appl Mater Interface 2: 3479-
3485.
7. Wasa K, Kitabatake M, Adachi H (2004) Thin Film Materials Technology. 
William Andrew, USA.
8. Yip J, Jiang S, Wong C (2009) Characterization of metallic textiles deposited 
by magnetron sputtering and traditional metallic treatments. Surf Coat Tech 
204: 380-385.
9. Deng B, Yan X, Wei Q, Gao W (2007) AFM characterization of nonwoven 
material functionalized by ZnO sputter coating. Mater Character 58: 854-858.
10. Wei Q, Xiao X, Hou D, Ye H, Huang F (2008) Characterization of nonwoven 
material sputter coating of copper. Surface Coat Tech 202: 2535-2539.
11. Decher G, Schlenoff JB (2012) Multilayer Thin Films. Wiley-VCH Verlag GmbH 
KGaA, Germany.
12. Lee H, Lee Y, Statz AR, Rho J, Park TG, et al. (2008) Substrate-Independent 
Layer-by-Layer Assembly by Using Mussel-Adhesive-Inspired Polymers. Adv 
Mater 20: 1619-1623.
13. Ugur SS, Sarusık M, Aktas AH (2011) Nano-Al2O3 multilayer film deposition on 
cotton fabrics by layer-by-layer deposition method. Mater Res Bull 46: 1202-
1206.
14. Alimohammadi F, Parvinzadeh GM, Shamei A (2012) A novel method for coating 
of carbon nanotube on cellulose fiber using 1,2,3,4-butanetetracarboxylic acid 
as a cross-linking agent. Prog Org Coat 74: 470-478.
15. Parvinzadeh GM, Alimohammadi F, Shamei A (2012) Preparation of water-
repellent cellulose fibers using a polycarboxylic acid/hydrophobic silica 
nanocomposite coating. Surf Coat Tech 206: 3208-3215.
16. Parvinzadeh GM, Elahi A, Parvinzadeh GM (2013) UV radiation inducing 
succinic acid/silica–kaolinite network on cellulose fiber to improve the 
functionality. Compos Part B 48: 158-166. 
17. Parvinzadeh GM, Almasian A (2013) Citric acid/ZrO2nanocomposite inducing 
thermal barrier and self-cleaning properties on protein fibers. Compos Part B 
52: 340-349.
18. Dastjerdi R, Montazer M, Shahsavan S (2010) A novel technique for producing 
durable multifunctional textiles using nanocomposite coating. Colloids Surf B 
Biointerfaces 81: 32-41.
19. Parvinzadeh GM, Willoughby J, Agrawal P (2011) Surface and Bulk Modification 
of Synthetic Textiles to Improve Dyeability. Textile Dyeing. InTech Publisher, 
UK.
20. Deshmukh RR, Bhat NV (2011) Pretreatments of Textiles Prior to Dyeing: 
Plasma Processing, Textile Dyeing. InTech Publisher, UK.
21. Parvinzadeh M (2012) Surface modification of synthetic fibers to improve 
performance: Recent approaches. Global J Phys Chem 3: 2.
Citation: Gashti MP (2014) Nanocomposite Coatings: State of the Art Approach 
in Textile Finishing. J Textile Sci Eng 4: e120. doi:10.4172/2165-8064.1000e120
Submit your next manuscript and get advantages of OMICS 
Group submissions
Unique features:
• User friendly/feasible website-translation of your paper to 50 world’s leading languages
• Audio Version of published paper
• Digital articles to share and explore
Special features:
• 300 Open Access Journals
• 25,000 editorial team
• 21 days rapid review process
• Quality and quick editorial, review and publication processing
• Indexing at PubMed (partial), Scopus, EBSCO, Index Copernicus and Google Scholar etc
• Sharing Option: Social Networking Enabled
• Authors, Reviewers and Editors rewarded with online Scientific Credits
• Better discount for your subsequent articles
Submit your manuscript at: http://omicsgroup.info/editorialtracking/textile/
